Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.008 Å; disorder in solvent or counterion; R factor = 0.071; wR factor = 0.214; data-toparameter ratio = 14.5.
The cation and anion of the title salt, C 14 H 18 N 3 S 2 + ÁClO 4 À , lie on a twofold rotation axis. The cation is a W-shaped entity with the aromatic rings at the ends; the ammonium NH 2 + group is a hydrogen-bond donor to the pyridyl N atoms. The perchlorate ion has one O atom disordered over two sites in a 0.50:0.50 ratio.
Related literature
For the structure of tris[2-(2-pyridylsulfanyl)ethyl]ammonium perchlorate, see .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). . The two-legged bis[2-(2-pyridylsulfanyl)ethyl]amine, in the present study, reacted with copper perchlorate to afford the corresponding ammonium perchlorate (Scheme and Fig. 1 ).
Bis(2-chloroethyl)ammonium hydrochloride (8.92 g, 0.05 mol) in ethanol (100 ml) was added to a solution (353 K) of 2-mercaptopyridine (12.23 g, 0.11 mol) and potassium hydroxide (6.17 g, 0.11 mol) in ethanol (200 ml). The mixture was heated at 353 K for 8 h. The solvent was removed to yield a yellow oil; this was column chromatographed with ethly acetate/petroleum ether (3/5 v/v) as eluent; yield 65%. 
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.93 to 0.97 Å) and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2 times U eq (C). The ammonium H-atom was similarly positioned [N-H 0.86 Å] and its temperature factor tied by a factor of 1.2.
The perchlorate ion is disordered about the twofold rotation axis with respect to one O atom; two O atoms were assigned half-occupancy. The Cl-O distances were restrained to within 0.005 Å of each other, as were the O···O separations. -at the 50% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. For the cation, the unlabeled atoms are related to the labeled ones by symmetry 1/2-x, y, 3/2-z. Monoclinic, P2/n Cu Kα radiation, λ = 1.54184 Å Hall symbol: -P 2yac
Cell parameters from 1783 reflections a = 8.1265 (6) Å θ = 3.7-72.5°b 9 restraints Extinction correction: SHELXL97 (Sheldrick, 2008) 
